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TITLE OF THE INVENTION

MONITOR

CROSS-REFERENCE TO RELATED APPLICATIONS

10001] This application claims the benefit of Korean Patent Application No. 2002- 59208, filed

September 28, 2002, in the Korean Intellectual Property Office, the disclosure of which ,s

incorporated herein by reference.

BACKGROUND OF THE INVENTION

1 . Field of the Invention

[0002] The present invention relates to a monitor, and more particularly, to a monitor having a

monitor main body and a base member supporting the monitor main body.

2. Description of the Related Art

[0003] Generally, a monitor includes a monitor main body displaying a picture thereon, a

base member supporting the monitor main body, and a link member allowing the monitor ma,n

body to be forward and backward tilted and adjusting a height of the monitor main body With

respect to the base member.

,0004] On the other hand, according to a wide and rapid spread of computer systems,

demands on monitors are also rapidly increasing. In relation to the increased demands on the

monitors, there has been provided an arra stand to support a monitor, which is manufactured

separate* from the monitor and combined to the monitor, to thereby meet various users

preferences. Further, a combining structure of the monitor and the arm stand has been

regulated by VESA (video electronic standard association).

[00051 As shown in FIG. 1 , a conventional monitor includes a base member 201 iaid on a

horizonta, plane, a monitor main body 202 displaying a picture thereon, and a link member 210

linking the base member 201 with the monitor main body 202.

[0006] A lower part of the link member 210 is forward and backward tiltably combined to the

base member 201 using a pair of fixing brackets 204 and 206, and an upper part of the link

member 210 is fixed to the monitor main body 202.
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[0007] Thus, along a direction of an arrow "A" in FIG. 1 , the link member 21 0 can be forward

and backward tilted relative to the base member 201 , but the monitor main body 202 cannot be

tilted relative to the link member 210. Therefore, in the conventional monitor, it is possible to

adjust a height of the monitor main body 202, but it is inconvenient to adjust an angle of the

monitor main body 202 with respect to the base member 201

.

[0008] Contrary to the monitor shown in FIG. 1 , it is possible that the upper part of the link

member 210 is rotatably combined to the monitor main body 202, and the lower part of the link

member is fixed to the base member 201 . In this structure, it is possible to adjust the angle of

the monitor main body 202, but it is inconvenient to adjust the height of the monitor main body

202.

[0009] However, in the conventional monitor, because the height of the monitor main body

202 is adjusted by rotating the link member 210 relative to the base member 201 and a size of

the link member 21 0 should depend on a size of the base member 201
,
an allowable height

adjustment of the monitor main body 202 is relatively small.

[0010] Further, in the conventional monitor, because the monitor main body 202 is not folded

to the base member 201 , a packing volume of the monitor cannot be decreased, thereby

increasing costs for keeping and carrying the monitor.

[0011] Further, in the conventional monitor, because the base member 201 must be laid on

only the horizontal plane, it is impossible to install the monitor onto an inclined plane, such as a

wall, the arm stand for the monitor, etc.

SUMMARY OF THE INVENTION

[0012] Accordingly, it is an aspect of the present invention to provide a monitor in which an

allowable height adjustment of a monitor main body is relatively large, and costs for keeping and

carrying the monitor can be decreased by decreasing a packing volume of the monitor.

[001 3] It is another aspect of the present invention to provide a monitor, in which a height of a

monitor main body can be adjusted without changing a tilting angle of the monitor main body,

and a tilting angle of the monitor main body with respective to a base member can be properly

adjusted.

[0014] It is still another aspect of the present invention to provide a monitor, in which a base

2



Docket No. 1572.1132

member is detachably combined with a base bracket and can be installed onto an inclined

plane, such as a wall, an arm stand, etc., and particularly, easily installed onto various arm

stands according to a VESA (video electronic standard association) regulation.

[001 5] Additional aspects and advantages of the invention will be set forth in part in the

description which follows and, in part, will be obvious form the description, or may be learned by

practice of the invention.

[001 6] To achieve the foregoing and/or other aspects of the present invention, a monitor

includes a monitor main body displaying a picture thereon, and a base member supporting the

monitor main body, a lower link member rotatably combined to a base hinge provided in the

base member, an upper link member rotatably combined to a monitor hinge provided in the

monitor main body, a link hinge provided between the upper link member and the lower link

member and allowing the upper link member to rotate relative to the lower link member, and a

first auxiliary link member disposed parallel to the lower link member at a position deviated from

axes of the link hinge and the base hinge to connect the lower link member with the upper link

member and transmit a rotary motion from the lower link member relative to the base member to

the upper link member.

[001 7] According to another aspect of the invention, the monitor transmits the rotary motion

from the upper and lower link members relative to the base member to the monitor main body

and includes a second auxiliary link member disposed parallel to the lower link member at

another position deviated from the axes of the link hinge and the base hinge to connect the link

hinge with the base member, and a third auxiliary link member disposed parallel to the upper

link member at another position deviated from axes of the monitor hinge and the link hinge to

connect the monitor hinge with the link hinge.

[0018] According to another aspect of the invention, the monitor further includes a base

bracket combined to the base member to install the base member onto an inclined plane,

wherein the base bracket includes at least one hook to be latched when the at least one hook is

inserted into at least one hook hole formed on the base member to detachably combine the

base bracket to the base member.

[001 9] According to another aspect of the invention, the base bracket includes at least one

first combining hole so as to be installed on the inclined plane.

3



Docket No. 1572.1132

[0020] According to another aspect of the invention, the base bracket includes at least one

second combining hole through which the base bracket is combined with the base member, and

the base member includes a third combining hole corresponding to the second combining hole.

[0021] According to another aspect of the invention, the second combining hole of the base

bracket and the third combining hole of the base member are formed according to a VESA

regulation.

[0022] According to another aspect of the invention, the monitor further includes first and

second base brackets spaced -apart from each other and combined with the base member, and

the base hinge includes first and second base hinge parts rotatably connecting first lower

opposite parts of the lower link member to the first and second base brackets, respectively.

[0023] According to another aspect of the invention, the first base hinge part includes a first

hinge pin formed with a first end having a circular cross section and a second end having a

noncircular cross section, a first pin accommodating part formed on one of the first lower

opposite parts of the lower link member to acommodate the first end of the first hinge pin to be

rotatable therein, and a first pin holding part formed on one side of the first base bracket and

fitting the second end of the first hinge pin therein.

[0024] According to an aspect of the invention, between the first pin accommodating part and

the first end of the first hinge pin is interposed a first friction spring resisting a rotation of the first

hinge pin.

[0025] According to another aspect of the invention, the first base bracket is formed with a

spring supporting part protruding from one side thereof, and a torsion spring is disposed on the

spring supporting part and elastically biased in an opposite direction to a downward rotation of

the lower link member relative to the base member.

[0026] According to another aspect of the invention, the second base hinge part includes a

second hinge pin formed with a first end having the circular cross section and a second end

having the noncircular cross section, a second pin accommodating part formed on the other one

of the first lower opposite parts of the lower link member and accommodating the first end of the

second hinge pin rotatable therein, and a second pin holding part formed on one side of the

second base bracket and fitting the second end of the second hinge pin therein.

4



Docket No. 1572.1132

[0027] According to an aspect of the invention, at least one of the first and second base

hinge parts is provided with a rotation restricting part restricting a rotation of the lower link

member relative to the base member within a first predetermined angle range.

[0028] According to another aspect of the invention, the rotation restricting part includes a

pair of first stoppers formed by cutting a fan shaped groove from the other first lower opposite

part of the lower link member and disposed around the second pin accommodating part to face

the second pin holding part, and a pair of first projections provided around the second pin

holding part formed on one side of the second base bracket and selectively stopped by one of

the first stoppers according to a rotating direction of the lower link member.

[0029] According to another aspect of the invention, the link hinge includes first and second

link hinge parts to rotatably connect first upper opposite parts of the lower link member with

second lower opposite parts of the upper link member, respectively.

[0030] According to another aspect of the invention, the first link hinge part includes a first

hinge axle combined to one of the second lower opposite parts of the upper link member and

one of the second upper opposite parts of the lower link member to rotatably connect the one

second lower opposite part of the upper link member with one of the first upper opposite parts of

the lower link member, a first axle accommodating part formed in the one first upper opposite

part of the lower link member and receiving the first hinge axle rotatable therethrough, and a

first axle holding part formed on the one first lower opposite part of the upper link member and

combined with a first end of the first hinge axle to rotate coincidentally with the upper link

member.

[0031] According to another aspect of the invention, the second link hinge part includes a

second hinge axle combined with the other one of the second lower opposite parts of the upper

link member and the other first upper opposite part of the lower link member to rotatably

connect the other second lower opposite part of the upper link member with the other first upper

opposite part of the lower link member, a second axle accommodating part formed in the other

first upper opposite part of the lower link member to receive the second hinge axle to be

rotatable therethrough, and a second axle combining part formed on the other second lower

opposite part of the upper link member and passing the second hinge axle rotatable

therethrough.
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[0032] According to another aspect of the invention, the monitor further includes first and

second monitor brackets spaced-apart from each other and combined with the monitor main

body, and the monitor hinge includes first and second monitor hinge parts rotatably connecting

second upper opposite parts of the upper link member to the first and second monitor brackets,

respectively.

[0033] According to another aspect of the invention, the first monitor hinge part includes a

third hinge pin formed with a first end having a circular cross section and a second end having a

noncircular cross section, a third pin accommodating part formed on one side of the first monitor

bracket to receive the first end of the third hinge pin rotatable therein, and a third pin holding

part formed in one of the second upper opposite part of the upper link member and fitting the

second end of the third hinge pin therein.

[0034] According to another aspect of the invention, the second monitor hinge part includes a

fourth hinge pin formed with a first end having a circular cross section and a second end having

a noncircular cross section, a fourth pin accommodating part formed on one side of the second

monitor bracket to receiving the first end of the fourth hinge pin rotatable therein, a third hinge

axle fitting the second end of the fourth hinge pin therein and rotating coincidentally with the

fourth hinge pin, and a third hinge axle accommodating part formed in the other second upper

opposite part of the upper link member to receive the third hinge axle to be rotatable

therethrough.

[0035] According to another aspect of the invention, between the fourth pin accommodating

part and the first end of the fourth hinge pin is interposed a second friction spring resisting a

rotation of the fourth hinge pin.

[0036] According to another aspect of the invention, at least one of the first and second

monitor hinge parts is provided with a tilt restricting part restricting a tilt of the monitor main body

with respect to the upper link member within a second predetermined angle range.

[0037] According to another aspect of the invention, the tilt restricting part includes a tilt

restricting washer formed with a matching hole matching with the second end of the fourth hinge

pin, and a pair of second stoppers protruding from a circumference thereof at a predetermined

distance therebetween, and a flat spring combined to one side of the second monitor bracket to

be rotatable between the second stoppers of the tilt restricting washer coincidentally with the
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monitor main body, and restricting the tilt of the monitor main body relative to the upper link

member within the second predetermined angle range.

[0038] According to another aspect of the invention, the flat spring is formed with an elastic

projection part to be disposed between the second stoppers of the tilt restricting washer.

[0039] According to another aspect of the invention, the elastic projection part of the flat

spring is deformed enough to pass at least one of the second stoppers of the tilt restricting

washer.

[0040] According to another aspect of the invention, the first auxiliary link member is formed

with a pair of linking members, the first base bracket is formed with a first auxiliary link

supporting part coupled with a lower part of the first auxiliary link member, and the second end

of the first hinge axle of the first link hinge part is formed with the first auxiliary link combination

part coupled with an upper part of the first auxiliary link member.

[0041] According to another aspect of the invention, the first auxiliary link supporting part and

the first auxiliary link combination part are respectively formed with a pair of first pin holes

spaced-apart from each other at a predetermined distance, first opposite end parts of the first

auxiliary link member are formed with a first pin through hole to be aligned with the first pin

holes, and first link pins are inserted in the first pin holes through the first pin through hole.

[0042] According to another aspect of the invention, the second auxiliary link member is

formed with a pair of linking members the second base bracket is formed with a second auxiliary

link supporting part coupled with a lower part of the second auxiliary link member, and the first

end of the second hinge axle is formed with the second auxiliary link combination part coupled

with an upper part of the second auxiliary link member.

[0043] According to another aspect of the invention, the second auxiliary link supporting part

and the second auxiliary link combination part are respectively formed with a pair of second pin

holes spaced-apart from each other at another predetermined distance, second opposite end

parts of the second auxiliary link member are formed with a second pin through hole to be

aligned with the second pin holes, and second link pins are inserted in the second pin holes

through the second pin through hole.

[0044] According to another aspect of the invention, the third auxiliary link member is formed
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a pair of linking members, and the second end of the second hinge axle is formed with a third

auxiliary link supporting part coupled with a lower part of the third auxiliary link member, and the

second end of the third hinge axle is formed with the third auxiliary link combination part coupled

with an upper part of the third auxiliary link member.

[0045] According to another aspect of the invention, the third auxiliary link supporting part

and the third auxiliary link combination part are respectively formed with a pair of third pin holes

spaced from each other at another predetermined distance, third opposite end parts of the third

auxiliary link member are formed with a third pin through hole to be aligned with the third pin

holes, and third link pins are inserted in the third pin holes through the third pin through hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046] These and/or other aspects and advantages of the present invention will become

apparent and more readily appreciated from the following description of the embodiments, taken

in conjunction with the accompany drawings of which:

FIG. 1 is a perspective view illustrating a rear of a conventional monitor;

FIG. 2 is a perspective view illustrating a rear of a monitor according to an embodiment

of the present invention;

FIGS. 3 and 4 are exploded perspective views of the monitor of FIG. 2;

FIGS. 5 and 6 are side views illustrating operations of a first auxiliary link member in the

monitor of FIG. 2;

FIGS. 7 and 8 are side views illustrating operations of second and third auxiliary link

members in the monitor of FIG. 2;

FIG. 9 is a side view illustrating a monitor main body being folded to a base member in

the monitor of FIG. 2;

FIGS. 10 and 11 are partially enlarged sectional views illustrating operations of a lower

link member relative to the base member in the monitor of FIG. 2;

FIGS. 12 and 14 are partially enlarged sectional views illustrating operations of the

monitor main body relative to an upper lower link member in the monitor of FIG. 2;

FIG. 15 is a perspective view illustrating the base member to be mounted with a base

bracket in the monitor of FIG. 2; and

FIG. 16 is a side view illustrating an arm stand mounted with the monitor being mounted

onto an arm stand of FIG. 2.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0047] Reference will now be made in detail to the embodiment of the present invention,

examples of which are illustrated in the accompanying drawings, wherein like reference

numerals refer to like elements throughout. The embodiment is described below in order to

explain the present invention by referring to the figures.

[0048] Generally, a monitor includes a monitor main body displaying a picture thereon, and a

base member supporting the monitor main body and laid on a predetermined inclined plane,

such as a wall, a table, etc.

[0049] Recently, the monitor is being made of an LCD (liquid crystal display), so that the

monitor can have a relatively thin monitor main body even if a displaying area thereof is

enlarged. Hereinbelow, the monitor made of an LCD panel will be exemplarily described.

[0050] As shown in FIGS. 2 through 4, the monitor according to an embodiment of the

present invention includes a monitor main body 10, a base member 20 supporting the monitor

main body 10, a lower link member 50 rotating relative to the base member 20, a base hinge 60

provided between the base member 20 and the lower link member 50 and allowing the lower

link member 50 to rotate relative to the base member 20, an upper link member 100 rotating

relative to the monitor main body 10, a monitor hinge 130 provided between the monitor main

body 10 and the upper link member 100 and allowing the upper link member 100 to rotate

relative to the monitor main body 10, a link hinge 110 provided between the upper link member

100 and the lower link member 50 and allowing the upper link member 100 to rotate relative to

the lower link member 50, a first auxiliary link member 160 transmitting a rotary motion from the

lower link member 50 relative to the base member 20 to the upper link member 100, second

and third auxiliary link members 170 and 175 transmitting the rotary motion from the lower and

upper link members 50 and 100 relative to the base member 20 to the monitor main body 10,

first and second base brackets 30 and 40 spaced-apart from each other and combined to the

base member 20, and first and second monitor brackets 80 and 90 spaced-apart from each

other and combined to the monitor main body 1 0.

[0051] On a front of the monitor main body 1 0 is provided a screen (not shown), and on a

rear thereof are fastened the first and second monitor brackets 80 and 90 with screws 15,
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wherein the first and second monitor brackets 80 and 90 are spaced-apart from each other and

rotatably combined to the upper link member 100.

[0052] The base member 20 is laid on a horizontal plane, such as a table, and supports the

monitor main body 10. On the base member 20 are fastened the first and second base

brackets 30 and 40 with the screws 15.

[0053] The base hinge 60 includes first and second base hinge parts 61 and 71 rotatably

connecting first lower opposite parts 50a of the lower link member 50 to the first and second

base brackets 30 and 40, respectively.

[0054] The lower link member 50 is rectangular and includes the first lower opposite parts

50a rotatably connected by the first and second base hinge parts 61 and 71 to the first and

second base brackets 30 and 40 fastened to the base member 20, and first upper opposite

parts 50b rotatably connected by first and second link hinge parts 111 and 121 (to be described

later) to second lower opposite parts 100a of the upper link member 100.

[0055] The first base hinge part 61 includes a first hinge pin 63 formed with a first end 63a

having a circular cross section and a second end 63b having a noncircular cross section, a first

pin accommodating part 52 formed on one of the first lower opposite parts 50a of the lower link

member 50 to accommodate the first end 63a of the first hinge pin 63 therein to be rotatably

combined with the first hinge pin 63, a first pin holding part 33 formed on one side of the first

base bracket 30 and fitting the second end 63b of the first hinge pin 63 therein, and a first

friction spring 65 interposed between the first pin accommodating part 52 and the first end 63a

of the first hinge pin 63 to resist (restrict) a rotation of the first hinge pin 63. Further, in the one

side of the first base bracket 30 is formed a spring supporting part 32, and a torsion spring 67 is

inserted around the spring supporting part 32 to be elastically biased in an opposite direction to

a downward rotation of the lower link member 50 relative to the base member 20.

[0056] The first end 63a of the first hinge pin 63 is inserted in the first friction spring 65, so

that friction is produced when the first hinge pin 63 is rotated, and it is possible that the friction is

stronger than a torque due to a weight of the monitor main body 10 rotating about an axis of the

first hinge pin 63. Further, the first friction spring 65 is matched with (fixedly inserted into) the

first pin accommodating part 52 not to rotate coincidentally with the first hinge pin 63.

[0057] The second end 63b of the first hinge pin 63 is fitted in the first pin holding part 33
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formed on an end of the spring supporting part 32 of the first base bracket 30, so that the first

hinge pin 63 does not rotate relative to the first base bracket 30.

[0058] The torsion spring 67 is inserted around the spring supporting part 32 of the first base

bracket 30 and has one end coupled to the one first lower opposite part 50a of the lower link

member 50 and the other end coupled to the first base bracket 30. Here, the torsion spring 67

provides elasticity to the lower link member 50 to be biased in an opposite direction to a

downward rotation of the lower link member 50 relative to the base member 20. Further, the

elasticity of the torsion spring 67 is approximately equal to the torque due to the weight of the

monitor main body 10 rotating about the axis of the first hinge pin 63. Here, the weight of the

monitor main body 10 is offset against the elasticity of the torsion spring 67, so that a user can

easily rotate the lower link member 50 relative to the base member 20. Further, a user can

easily rotate the lower link member 50 relative to the base member 20 with a force large enough

to overcome the friction between the first friction spring 65 and the first hinge pin 63.

[0059] The second base hinge part 71 includes a second hinge pin 73 formed with a first end

73a having a circular cross section and a second end 73b having a noncircular cross section, a

second pin accommodating part 53 formed on the other one of the first lower opposite parts 50a

of the lower link member 50 to accommodate the first end 73a of the second hinge pin 73

therein so as to be rotatably combined with the second hinge pin 73, a second pin holding part

43 formed on one side of the second base bracket 40 and fitting the second end 73b of the

second hinge pin 73 therein, and a rotation restricting part 75 restricting a rotation of the lower

link member 50 relative to the base member 20 within a first predetermined angle range.

[0060] The second hinge pin 73 has the same shape as the first hinge pin 63, and the first

end 73a of the second hinge pin 73 is rotatably inserted in the second pin accommodating part

53 formed on the other first lower opposite part 50a of the lower link member 50. Further, the

second end 73b of the second hinge pin 73 is fitted in the second pin holding part 43 formed on

the second base bracket 40, so that the second hinge pin 73 does not rotate relative to the

second base bracket 40.

[0061] The rotation restricting part 75 includes a pair of first stoppers 76 and a pair of first

projections 77. Here, the first stoppers 76 are formed by cutting a fan shaped groove from the

other first lower opposite part 50a of the lower link member 50 and disposed around the second

pin accommodating part 53 to face the second base bracket 40. The first projections 77 are
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provided around the second pin holding part 43 formed on the one side of the second base

bracket 40 and are selectively stopped by one of the first stoppers 76 according to a rotating

direction of the lower link member 50.

[0062] Here, the lower link member 50 is rotatably combined to the second base bracket 40,

which is fastened onto the base member 20, at its rotatable angle relative to the base member

20 to be restricted within a predetermined range. For instance, the rotatable angle of the lower

link member 50 ranges from 0° to 90°. Here, the rotatable angle is determined according to a

design of the first stoppers 76 and the first projections 77, so that the rotatable angle can be

changed by modifying the first stoppers 76 and the first projections 77, e.g., adjusting a relative

position between the first stoppers 76 and the first projections 77 (refer to FIGS. 1 0 and 1 1 ).

[0063] With this configuration, an operation of the lower link member 50 hinging on the base

hinge 60 is as follows. First, when the lower link member 50 in a state shown in FIG. 2 is pulled

down toward the base member 20 with a predetermined force, the lower link member 50 is

downwardly rotated about the axes of the first and second hinge pins 63 and 73 until the first

stopper 76 incorporated with the lower link member 50 is stopped by one side of the first

projection 77 formed on the second base bracket 40 (refer to FIG. 10). At this time, the lower

link member 50 is generally designed to be folded onto the base member 20. To the contrary,

when the lower link member 50 in another state shown in FIG. 10 is pulled upward from the

base member 20 with the predetermined force, the lower link member 50 is upwardly rotated

about the axes of the first and second hinge pins 63 and 73 until the first stopper 76

incorporated with the lower link member 50 is stopped by the other side of the first projection 77

formed on the second base bracket 40 (refer to FIG. 11). At this time, the user can easily rotate

the lower link member 50 relative to the base member 20 with the force great enough to

overcome the friction between the first friction spring 65 and the first hinge pin 63 because the

weight of the monitor main body 10 is offset against the elasticity of the torsion spring 67.

[0064] Thus, the user can easily rotate the lower link member 50 relative to the base member

20 with the same force regardless of the upward or downward rotating direction.

[0065] The link hinge 1 1 0 includes the first and second link hinge parts 1 1 1 and 1 21 to

rotatably connect the first upper opposite parts 50b of the lower link member 50 with second

lower opposite parts 100a of the upper link member 100.
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[0066] The upper link member 1 00 is rectangular and includes the second lower opposite

parts 100a to be rotatably connected by the first and second link hinge parts 111 and 121 to the

first upper opposite sides 50b of the lower link member 50, and second upper opposite parts

100b rotatably connected by first and second monitor hinge parts 131 and 141 (to be described

later) of the monitor hinge 130 to the first and second monitor brackets 80 and 90 fastened to

the monitor main body 10.

[0067] The first link hinge part 1 1 1 includes a first hinge axle 1 1 3 combined to one of the

second lower opposite parts 100a of the upper link member 100 and one of the first upper

opposite parts 50b of the lower link member 50 so as to rotatably connect the one second lower

opposite part 100a of the upper link member 100 with the one first upper opposite part 50b of

the lower link member 50, a first axle accommodating part 55 protruding from the one first upper

opposite part 50b of the lower link member 50 to receive the first hinge axle 113 rotatable

therethrough, and a first axle holding part 102 formed on the one second lower opposite part

1 00a of the upper link member 1 00 and combined with a first end of the first hinge axle 1 1 3 by

first screws 104 so as to rotate coincidentally with the upper link member 100.

[0068] The first hinge axle 1 1 3 includes the first end combined to the first axle holding part

102 formed on the one second lower opposite part 100a of the upper link member 100 by the

first screws 104 and rotating coincidentally with the upper link member 100, and a second end

formed with an first auxiliary link combination part 115 accommodating a pair of first auxiliary

link members 160. The first hinge axle 1 13 is rotatably inserted in the first axle accommodating

part 55 formed on the one first upper opposite part 50b of the lower link member 50. Hence, the

one second lower opposite part 100a of the upper link member 100 is rotated relative to the

lower link member 50 about an axis of the first hinge axle 113.

[0069] The second link hinge part 1 21 includes a second hinge axle 1 23 combined to the

other one of the second lower opposite parts 100a of the upper link member 100 and the other

first upper opposite part 50b of the lower link member 50 so as to rotatably connect the other

second lower opposite part 100a of the upper link member 100 with the other first upper

opposite part 50b of the lower link member 50, a second axle accommodating part 56 protruding

from the other first upper opposite part 50b of the lower link member 50 to receive the second

hinge axle 123 rotatable therethrough, and a second axle combining part 103 formed on the

other second lower opposite part 1 00a of the upper link member 1 00 to accommodate the

second hinge axle 123 rotatable therethrough.
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[0070] The second hinge axle 1 23 includes a first end formed with a second auxiliary link

combination part 125 accommodating a pair of second auxiliary link members 170 (to be

described later), and a second end combined with a third auxiliary link combination part 127

accommodating a pair of third auxiliary link members 1 75 (to be described later). The second

hinge axle 123 is rotatably combined to the second hinge axle holding part 103 formed on the

other second lower opposite part 100a of the upper link member 100 by passing through a

second hinge axle accommodating part 56 formed on the other first upper opposite part 50b of

the lower link member 50.

[0071] Thus, the upper link member 100 is rotatable relative to the lower link member 50

about the axis of the first and second hinge axles 1 13 and 123.

[0072] The monitor hinge 1 30 includes the first and second monitor hinge parts 1 31 and 141

rotatably connecting the second upper opposite parts 100b of the upper link member 100 to the

first and second monitor brackets 80 and 90.

[0073] The first monitor hinge part 1 31 includes a third hinge pin 1 33 formed with a first end

133a having a circular cross section and a second end 133b having a noncircular cross section,

a third pin accommodating part 83 formed on one side of the third monitor bracket 80 to receive

the first end 133a of the third hinge pin 133 rotatable therein, and a third pin holding part 105

protruding from one of the second upper opposite parts 100b of the upper link member 100 and

fitting the second end 133b of the third hinge pin 133 therein.

[0074] The third hinge pin 133 has the same shape as the first and second hinge pins 63 and

73, and the first end 133a of the third hinge pin 133 is rotatably inserted in the third pin

accommodating part 83 formed on the one side of the first monitor bracket 80. Further, the

second end 133b of the third hinge pin 133 is fitted in the third pin holding part 105 formed on

the second one upper opposite part 100b of the upper link member 100, so that the second end

133b of the third hinge pin 133 does not rotate relative to the monitor main body 10. Here, the

first monitor bracket 80 fastened to the monitor main body 10 is rotated relative to the upper link

member 100 about an axis of the third hinge pin 133.

[0075] The second monitor hinge part 141 includes a fourth hinge pin 143 formed with a first

end 143a having a circular cross section and a second end 143b having a noncircular cross

section, a fourth pin accommodating part 93 formed on one side of the second monitor bracket
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90 to receive the first end 143a of the fourth hinge pin 143 rotatable therein, a third hinge axle

145 fitting the second end 143b of the fourth hinge pin 143 therein and rotating coincidentally

with the fourth hinge pin 143, a third hinge axle accommodating part 106 protruding from the

other one of the second upper opposite parts 100b of the upper link member 100 to receive the

third hinge axle 145 rotatable therethrough, a second friction spring 144 interposed between the

fourth pin accommodating part 93 and the first end 143a of the fourth hinge pin 143 and

resisting a rotation of the fourth hinge pin 143, and a tilt restricting part 151 restricting a tilt of the

monitor main body 10 relative to the upper link member 100 within a second predetermined

angle range.

[0076] The first end 143a of the fourth hinge pin 143 is inserted in the second friction spring

144, so that the friction is produced when the fourth hinge pin 143 is rotated relative to the

second friction spring 144, and it is possible that the friction is stronger than a torque due to the

weight of the monitor main body 10 rotating about an axis of the fourth hinge pin 143. Further,

the second friction spring 144 is matched with the fourth pin accommodating part 93 to rotate

coincidentally with the fourth pin accommodating part 93 of the second monitor bracket 90.

[0077] The second end 143b of the fourth hinge pin 143 is fitted in a fourth pin holding part

146 formed on a first end of the third hinge axle 145, so that the fourth hinge pin 143 rotates

coincidentally with the third hinge axle 145.

[0078] The first end of the third hinge axle 145 is formed with the fourth pin holding part 146

holding the second end 143b of the fourth hinge pin 143 therein so as to rotate coincidentally

with the fourth hinge pin 143, and a second end of the third hinge axle 145 is formed with a

fourth auxiliary link combination part 147 accommodating the third auxiliary link members 175.

Further, the third hinge axle 145 is rotatably inserted into the third hinge axle accommodating

part 106 provided in the other second upper opposite part 100b of the upper link member 100.

Here, the second monitor bracket 90 fastened to the monitor main body 10 is rotatable relative

to the other second upper opposite part 1 00b of the upper link member 1 00 about the axis of the

fourth hinge pin 143. Here, the third hinge axle 145 rotating coincidentally with the fourth hinge

pin 143 is rotatably inserted into the third hinge axle accommodating part 106 provided in the

other second upper opposite part 100b of the upper link member 100, with its rotation being

limited because the third hinge axle 145 is interlocked with the third auxiliary link member 175

connected to the third hinge axle 145, and this limited rotation of the third hinge axle 145 will be

described later in more detail.
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[0079] Thus, the monitor main body 10 is rotatable relative to the upper link member 1 00

about the axes of the third and fourth hinge pins 133 and 143.

[0080] The tilt restricting part 1 51 includes a tilt restricting washer 1 52 irrotatably or fixedly

coupled to the fourth hinge pin 143, and a flat spring 155 combined to the second monitor

bracket 90 by screws and rotating coincidentally with the monitor main body 10.

[0081] The tilt restricting washer 1 52 is formed with a matching hole 1 54 matching the

second end 143b of the fourth hinge pin 143, and a pair of second stoppers (backward and

forward second stoppers) 153 protruding from a circumference of the tilt restricting washer 152

at a predetermined distance from each other.

[0082] The flat spring 1 55 is formed with an elastic projection part 1 57 disposed between the

second stoppers 153 of the tilt restricting washer 152 and allows the monitor main body 10 to be

tilted relative to the upper link member 100 within the second predetermined angle range. For

instance, a tiltable angle of the monitor main body 10 ranges from -5° to 30°. Here, the tiltable

angle is determined according to a design of the second stoppers 153, so that the tiltable angle

can be changed by modifying the second stoppers 153 (refer to FIGS. 12 and 13).

Furthermore, when the monitor main body 10 is tilted backwardly and folded to the upper link

member 100, the elastic projection part 157 of the flat spring 155 is deformed enough to pass

over the backward second stopper 153 of the tilt restricting washer 152 (refer to FIGS. 9 and

14).

[0083] With this configuration, a tilting operation of the monitor main body 1 0 relative to the

upper link member 100 is as follows. First, when the monitor main body 10 in the state of FIG. 2

is forwardly pulled with the predetermined force, the monitor main body 10 is tilted about the

axes of the third and fourth hinge pins 133 and 143 until the elastic projection part 157 of the flat

spring 155 rotating coincidentally with the monitor main body 10 is stopped by the forward

second stopper 153 formed in the tilt restricting washer 152 (refer to FIG. 12). To the contrary,

when the monitor main body 10 in a state shown FIG. 12 is backwardly pulled with the

predetermined force, the monitor main body 10 is tilted about the axes of the third and fourth

hinge pins 133 and 143 until the elastic projection part 157 of the flat spring 155 rotating

coincidentally with the monitor main body 10 is stopped by the backward second stopper 153

formed in the tilt restricting washer 152 (refer to FIG. 13). On the other hand, in order to fold the

monitor main body 1 0 to the upper link member 1 00 completely, the monitor main body 1 0 in
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another state shown in FIG. 13 should be more backwardly tilted, with the elastic projection part

157 of the flat spring 155 being deformed and passing the backward second stopper 153 of the

tilt restricting washer 152 (refer to FIGS. 9 and 14).

[0084] As shown in FIG. 9, according as the monitor main body 1 0 can be folded to the base

member 20, a packing volume of the monitor can be decreased, thereby decreasing costs for

keeping and carrying the monitor.

[0085] The first auxiliary link member 1 60 is formed with a pair of linking members which are

respectively disposed at a position deviated from rotation axes of the first hinge axle 113 of the

first link hinge part 111 and the first hinge pin 63 of the first base hinge part 61 to move parallel

to the lower link member 50. Further, the first auxiliary link member 160 connects the upper link

member 100 and the base member 20 and transmits a rotary motion from the lower link

member 50 relative to the base member 20 to the upper link member 100.

[0086] The first auxiliary link member 1 60 is shaped like a pair of bars having the same

length. The first base bracket 30 is formed with a first auxiliary link supporting part 35 coupled

with a lower part of the first auxiliary link member 160. The second end of the first hinge axle

113 of the first link hinge part 111 is formed with the first auxiliary link combination part 115

coupled with an upper part of the first auxiliary link member 160.

[0087] The first auxiliary link supporting part 35 and the first auxiliary link combination part

1 1 5 are formed with a pair of first pin holes 36 spaced-apart from each other at a position

deviated from the rotation axes of the first hinge axle 1 1 3 and the first hinge pin 63, respectively.

Opposite end parts of the first auxiliary link member 160 are formed with first pin through hole

161 to be aligned with the first pin holes 36. Further, there are provided first link pins 37 to be

inserted in the first pin holes 36 through the first pin through holes 161
,
respectively.

[0088] Thus, the first pin through hole 161 formed on the lower part of the first auxiliary link

member 160 is movably coupled by using the first link pin 37 to the first auxiliary link supporting

part 35 of the first base bracket 30 fastened to the base member 20. The first pin through hole

161 formed on the upper part of the first auxiliary link member 160 is movably coupled by using

the first link pin 37 to the first auxiliary link combination part 1 15 formed on the second end of

the first hinge axle 113 rotating coincidentally with the upper link member 100. Therefore, the

first auxiliary link member 160 operates parallel to the lower link member 50 according to a the

17



Docket No. 1572.1132

rotation of the lower link member 50 relative to the base member 20.

[0089] As shown in FIG. 5, when the lower link member 50 is rotated downwardly to the base

member 20, the first auxiliary link combination part 1 15 coupled to the upper part of the first

auxiliary link member 160 is rotated clockwise relative to the lower link member 50, thereby

rotating the upper link member 100 downward to the lower link member 50. To the contrary, as

shown in FIG. 6, when the lower link member 50 is rotated upward from the base member 20,

the first auxiliary link combination part 1 1 5 coupled to the upper part of the first auxiliary link

member 160 is rotated counterclockwise relative to the lower link member 50, thereby rotating

the upper link member 100 upward from the lower link member 50. That is, the upper link

member 100 is interlocked with the lower link member 50 by the first auxiliary link member 160.

[0090] On the other hand, the first pin through hole 1 61 of the lower part of the first auxiliary

link member 160 is coupled to the first auxiliary link supporting part 35 at the position deviated

from the rotation axis of the first hinge pin 63. The first pin through hole 1 61 of the upper part of

the first auxiliary link member 160 is coupled to the first auxiliary link combination part 115 at the

position deviated from the rotation axis of the first hinge axle 1 1 3. Here, a rotation ratio of the

upper link member 100 to the lower link member 50 can be adjusted according to different

deviations of the lower and upper parts of the first auxiliary link member 160 from the first hinge

pin 63 and the first hinge axle 113, respectively. In this embodiment, a deviation degree of the

lower part of the first auxiliary link member 160 about the first hinge pin 63 is larger than that of

the upper part of the first auxiliary link member 160 about the first hinge axle 1 13, so that the

upper link member 100 is rotated greater in proportion to the rotation of the lower link member

50 . For instance, when the lower link member 50 is rotated at an angle of 90° with respect to

the base member 20, the upper link member 100 is rotated at an angle of 145° with respect to

the base member 20.

[0091] With this configuration, a height of the monitor main body 1 0 with respect to the base

member 20 can be adjusted as follows. As shown in FIGS. 5 and 6, when the lower link

member 50 is rotated relative to the base member 20, the upper link member 100 rotates

greater than the lower link member 50 since the lower and upper link members 50, 100 are

interlocked by the first auxiliary link member 160. Thus, the height of the monitor main body 10

can be easily and widely adjusted because both the lower link member 50 and the upper link

member 1 00 are rotated. Further, because it is possible to adjust the rotation ratio of the upper

link member 100 to the lower link member 50, the height of the monitor main body 10 is
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adjusted while a distance between a user and the monitor main body 10 is maintained constant.

[0092] The second auxiliary link member 170 forms a pair of linking members which are

respectively disposed at a position deviated from rotation axes of the second hinge axle 123 of

the second link hinge part 121 and the second hinge pin 73 of the second base hinge part 71 to

move parallel to the lower link member 50. Further, the second auxiliary link member 170

connects the second link hinge part 121 with the base member 20, and transmits the rotary

motion from the lower link member 50 relative to the base member 20 to the third auxiliary link

member 175.

[0093] The second auxiliary link member 170 is shaped like a pair of bars having the same

length. The second base bracket 40 is formed with a second auxiliary link supporting part 45

coupled with a lower part of the second auxiliary link member 170. The first end of the second

hinge axle 123 of the second link hinge part 121 is formed with the second auxiliary link

combination part 125 coupled with an upper part of the second auxiliary link member 170.

[0094] The second auxiliary link supporting part 45 and the second auxiliary link combination

part 1 25 are formed with a pair of second pin holes 46 spaced-apart from each other at a

position deviated from the rotation axes, respectively. Opposite end parts of the second

auxiliary link member 170 are formed with second pin through holes 171, respectively, to be

aligned with the second pin holes 46. Further, second link pins 47 are inserted in the second

pin holes 46 through corresponding ones of the second pin through holes 171, respectively.

[0095] Thus, the second pin through hole 171 formed on the lower part of the second

auxiliary link member 170 is movably coupled by using the second link pin 47 to the second

auxiliary link supporting part 45 of the second base bracket 40 fastened to the base member 20.

The second pin through hole 171 formed on the upper part of the second auxiliary link member

170 is movably coupled by using the second link pin 47 to a lower part of the second auxiliary

link combination part 125 formed on the first end of the second hinge axle 123 movably coupled

with a lower part of the third auxiliary link member 175. Therefore, the second auxiliary link

member 170 operates parallel to the lower link member 50 according to the rotation of the lower

link member 50 relative to the base member 20.

[0096] As shown in FIG. 7, when the lower link member 50 is rotated downwardly to the base

member 20, the second auxiliary link combination part 125 coupled to the upper part of the
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second auxiliary link member 170 is rotated counterclockwise relative to the lower link member

50, thereby rotating the second hinge axle 123 counterclockwise relative to the lower link

member 50. At this time, although the lower link member 50 is rotated downwardly to the base

member 20, an angle between the second hinge axle 123 and the base member 20 is kept

constant because not only the second auxiliary link member 170 includes the bars having the

same length but also the lower and upper parts of the second auxiliary link member 170

connected to the second auxiliary link supporting part 45 and the second auxiliary link

combination part 125 are equally deviated from the rotation axes of the second hinge pin 73 and

the second hinge axle 123, respectively. To the contrary, as shown in FIG. 8, when the lower

link member 50 is rotated upward from the base member 20, the second hinge axle 123 having

the second auxiliary link combination part 125 coupled to the upper part of the second auxiliary

link member 170 is rotated clockwise relative to the lower link member 50, thereby rotating the

second hinge axle 123 clockwise relative to the lower link member 50. At this time, although the

lower link member 50 is rotated upwardly from the base member 20, the angle between the

second hinge axle 123 and the base member 20 is kept constant. That is, the second hinge

axle 123 is interlocked with the second auxiliary link member 170.

[0097] The third auxiliary link member 175 is formed with a pair of linking members which are

respectively disposed at a position deviated from rotation axes of the second hinge axle 123 of

the second link hinge part 121 and the fourth hinge pin 143 of the second monitor hinge part

141 , to move parallel to the upper link member 100. Further, the third auxiliary link member 175

connects the second link hinge part 121 with the second monitor hinge part 141 and transmits

the rotary motion from the upper link member 100 relative to the lower link member 50 to the

monitor main body 10.

[0098] The third auxiliary link member 175 is shaped like a pair of bars having the same

length, and disposed between the first and second link hinge parts 11 1 and 121 of the upper link

member 100 and between the first and second monitor hinge parts 131 and 141 of the upper

link member 100. The second end of the second hinge axle 123 is formed with a third auxiliary

link supporting part 127 coupled with a lower part of the third auxiliary link member 175. The

second end of the third hinge axle 145 is formed with the third auxiliary link combination part

147 coupled with an upper part of the third auxiliary link member 175.

[0099] The third auxiliary link supporting part 1 27 and the third auxiliary link combination part

147 are formed with a pair of third pin holes 128 spaced-apart from each other at a position
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deviated from the rotation axes, respectively. Opposite end parts of the third auxiliary link

member 175 are formed with third pin through hole 171 to be aligned with the third pin holes

128. Further, third link pins 129 are inserted in the third pin holes 128 through corresponding

ones of the third pin through hole 176, respectively.

[00100] Thus, the third pin through hole 176 formed in the lower part of the third auxiliary link

member 175 is movably coupled by using the third link pin 129 to the third auxiliary link

supporting part 127 of the second end of the second hinge axle 123. The upper part of the third

auxiliary link member 175 is movably coupled by using the third link pin 129 to the third auxiliary

link combination part 147 of the third hinge axle 145. Therefore, the third auxiliary link member

175 operates parallel to the upper link member 100 according to a rotation of the upper link

member 100 relative to the lower link member 50.

[00101] As shown in FIG. 7, when the lower link member 50 is rotated downwardly to the base

member 20, the upper link member 100 rotates downwardly to the lower link member 50 by the

first auxiliary link member 160, so that the third auxiliary link combination part 147 coupled to

the upper part of the third auxiliary link member 175 is rotated clockwise relative to the lower link

member 50, thereby rotating the third hinge axle 145 clockwise relative to the third hinge axle

accommodating part 106 of the upper link member 100. Then, a rotary motion of the third hinge

axle 145 is transmitted to the second monitor bracket 90 through the fourth hinge pin 143

combined in the second monitor bracket 90 with a friction due to the second friction spring 144,

thereby rotating the monitor main body 10 clockwise.

[00102] To the contrary, as shown in FIG. 8, when the lower link member 50 is rotated

upwardly from the base member 20, the upper link member 100 rotates upwardly from the lower

link member 50 by the first auxiliary link member 160, so that the third hinge axle 145 having the

third auxiliary link combination part 147 coupled to the upper part of the third auxiliary link

member 175 is rotated counterclockwise relative to the lower link member 50, thereby rotating

the third hinge axle 145 counterclockwise relative to the third hinge axle accommodating part

106 of the upper link member 100. Then, the rotary motion of the third hinge axle 145 is

transmitted to the fourth monitor bracket 90 through the fourth hinge pin 143, thereby rotating

the monitor main body 10 counterclockwise. That is, the third hinge axle 145 is interlocked with

the third auxiliary link member 175.

[00103] With this configuration, the monitor main body 10 of the monitor according to the
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present invention can be rotated as follows. The monitor main body 10 is rotated by the rotation

of the lower link member 50 since the second auxiliary link member 170 rotates parallel to the

lower link member 50, and the third auxiliary link member 175 having the lower part interlocked

with the second auxiliary link member 170 and the upper part coupled to the third hinge axle

145 rotates parallel to the upper link member 100. Further, when the upper link member 100 is

rotated downwardly to the lower link member 50, the monitor main body 10 rotates backward.

When the upper link member 100 is rotated upwardly from the lower link member 50, the

monitor main body 10 rotates forward. Here, when the height of the monitor main body 10 is

adjusted, a tilting angle of the monitor main body 10 with respect to a line perpendicular to the

base member 20 is not changed.

[00104] As shown in FIG. 15, the monitor according to the present invention further includes a

base bracket 180 having a first side combined to a rear side of the base member 20 and a

second side combined to the inclined plane such as the wall, etc.

[00105] The base bracket 1 80 includes a plurality of hooks 1 82 to be latched to a plurality of

hook holes 22 formed on the base member 20, a plurality of first combining holes 183 allowing

the base bracket 180 to be installed to the inclined plane, and a plurality of second combining

holes 185 to combine the base member 20 with the base bracket 180. Further, the base

member 20 is formed with a plurality of third combining holes 25 corresponding to the second

combining holes 25, and is combined with the base bracket 180 by second screws 186.

[001 06] Here, the second combining holes 1 85 of the base bracket 1 80 and the third

combining holes 25 of the base member 20 are formed in consideration of a VESA regulation,

so that the monitor can be installed to an arm stand 190 (see FIG. 16) according to the VESA

regulation. Thus, the monitor can be easily installed to the inclined plane such as the wall.

[00107] FIG. 16 is a side view of the monitor according to the present invention, which

illustrates the monitor being mounted onto the arm stand. As shown in FIG. 16, the arm stand

190 includes a monitor supporting part 191 provided in an upper part thereof, and the monitor

supporting part 191 is formed with a plurality of fourth combining holes 193 according to the

VESA regulation. Hence, the third combining holes 25 of the base member 20 are aligned with

the fourth combining holes 193 of the monitor supporting part 191 , and then third screws 195

are combined to the base member 20 via to the third combining holes 25 and the fourth

combining hole 193 of the monitor supporting part 191 . Thus, the monitor can be easily
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installed onto various arm stands according to the VESA regulation.

[00108] In the foregoing embodiment, the torsion spring is provided in the first base hinge part.

However, another torsion spring may be provided in at least one of the first and second monitor

hinge parts and the second base hinge part.

[00109] In the foregoing embodiment, the rotation restricting part is provided in the second

base hinge part. However, another rotation restricting part may be provided in the first base

hinge part.

[00110] In the foregoing embodiment, the tilt restricting part is provided in the second base

hinge part. However, another tilt restricting part may be provided in the first base hinge part.

[00111] In the foregoing embodiment, the first and second friction springs are provided in the

first second base hinge part and the second monitor hinge part, respectively. However, other

friction springs may be provided in the second base hinge part and the first monitor hinge part.

[00112] As described above, the present invention provides a monitor in which an allowable

height adjustment of a monitor main body is relatively large, and costs for keeping and carrying

the monitor can be decreased by decreasing a packing volume of the monitor.

[001 13] Further, the present invention provides a monitor, in which a height of a monitor main

body can be adjusted without changing a tilting angle of the monitor main body, and the tilting

angle of the monitor main body with respect to a base member can be properly adjusted.

[001 14] Further, the present invention provides a monitor, in which a base member is

detachably combined with a base bracket and can be installed onto an inclined plane such as a

wall, an arm stand, etc., and particularly, easily installed onto various arm stands according to

the VESA regulation.

[00115] Although an embodiment of the present invention has been shown and described, it

will be appreciated by those skilled in the art that changes may be made in these embodiments

without departing from the principles and spirit of the invention, the scope of which is defined in

the appended claims and their equivalents.
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